INTRODUCTION
Compilations of nuclear level widths, from charged particle reactions which lead to compound nucleus formation and subsequent particle emission
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have been prepared by several groups.
These compilations, summarized in Table 1 , allow for the investigation of trends in energy level widths for various·nuclei. Previously, comparisons between these data and theoretical level widths obtained using simple Bathe or Fermi gas type 5 6 formulas' have been reported. The purpose of this article is to improve upon the previous wOrk by using a realistic microscopic theory. This theory utilizes realistic single-particle levels and the pairing interaction.
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The use of such a microscopic theory has been discussed by several authors.
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There have been only a "limited number of compansons . 0 experl.mental level densities to theoretical results using microscopic theory and its extension to energy level widths has, up to this point, not been made.
In the present paper, level widths have been calculated using a microscopic theory and are compared with experimental energy level widths for various nuclei with 24 ~ A ~ 108. The theory ~ill be outlined in > Section II. The calculational procedure will be given in Section III and the results wi 11 be discussed in Section IV.
II.
A.. • laboratory E = energy of projectile in the system. a
The channel wave length Xa is related to the channel energy by (1) :: (2) where M is the reduced mass of the system. Equation (2) is and the probabil ity P J for the formation of the compound nucleus with
[nergy Level Widths
A schematic diagram for the formation of a compound nucleus and its subsequent decay is shown in Fig. 1 . Decomposition of the compound nucleus with spin and parity J+ at an excitation energy U can occur c by emission of one of several kinds of particles, for example, the probability of a-particle emission is proportional to 17 Combining Eqs. (6) and (7) results in
Likewise for all the other channels (i.e. the emission of neutrons, protons, deuterons)
p--
d±
If we now assume that the levels of opposite parity are equally populated in the compound nucleus and equally available in the residual nucleus, we can write The level density of a spherical nucleus for a particular value of the angular momentum I is given by c ,.
where M is the projection of I on a space-fixed axis, and w(E,M) is the density of states of a particular projection M. Since many independent degrees of freedom contribute to M, the density of states w(E,M) is expected to approach a normal distribution,
where weE) is the total state density and ,leE) is defined as a spin (16) cutoff factor. From Eqs. (15) and (16), one obtains to a good approximation the spin-dependent level density
The state density weE) is calculated with realistic sets of single 
where A is the chemical potential, £k the s~ngle particle energy and /), the gap parameter which gives a measure of the pairing correlation.
For a paired system the logarithm of the grand partition function for
where G is the pairing strength and 8 is related to the temperature of the system, 8 = liT. If the summation is over doubly degenerate orbitals designated byk. Eq" (19) is valid only if the quantities 11, A and 8
satisfy the gap equation (20) The statistical properties of a nucleus defined in terms of its neutron and proton numbers Nand Z, respectively, and the total energy are given in the grand partition function Z(an,ap,B). The quantities an' c/'p and 8 are Lagrangian multipliers associated with the particle numbers and energy. In the framework of statistical mechanics the state density which is the inverse Laplace transform of the grand partition function, is given by
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The spin cutoff factor theory and is given by12,28
is calculated also with the microscopic
The additional quantity needed to solve Eqs. (21) and (22) is the ground 
The average life-time, T, of the compound nucleus is found from a weighted sum of the life-times of the nuclei with different angular momentum, J.
Since T = hjr, one obtains
where OJ is the cross section for formation of the compound nucleus with spin J and is given by Eq. (1).
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TTT. CALCULATIONAL PROCEDURE

30
A computer code has been constructed to compute the various parti,al wi dths, r~, and the total width, r, of the compound nucleus using the formulas already discussed.
A. Input Values
Input values for the main code consisted of single particle levels, Using the realistic set of single particle levels, the spin-dependent 1l1lC]C:lr level density was calculated using the formulas outlined iIi. The transmission coefficients of the entrance and exit channels (26) were calculated with a GENOA computer program. The optical model parameters 
IV. RESULTS AND DISCUSSION
The results of the statistical analysis are summarized in Table 1 An examination of the results listed in Table 1 and presented in CA/E*) 2 agree
It is not possible to calculate the error in r theo associated with a particular set of single particle levels. However, some estimate of the The results agreed to within 5-10%.
It is also seen that the average value of r depends on the magnitude of the gap parameter. Increasing the gap parameter by 15% decreases the value of r theo by 25-35%.
In summary, the values of the total energy width calculated with the statistical model which is based upon the shell model are in reasonable agreement with experiment. In particular, gross features of the experimental data due to nuclear shell effects are reproduced.
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Behavior of the partial width r~ CE) versus J for the compound nucleus 76Se and 104Pd at excitation energy of 17.0 MeV. 
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